





Public health relevance: There is a necessity for the evaluation of methods used to disseminate pertinent information gleaned from clinical research to clinical practitioners in order to aid in the improvement and evolution of clinical practice; thus, improving medical care.
Introduction: The International Antiviral Society—USA (IAS—USA) is a non-profit organization that aims to bridge the gap between research and clinical practice for HIV practitioners by effectively disseminating information from researchers to physicians, pharmacists, nurses, and other health workers who treat HIV positive individuals via various continuing medical education (CME) activities. As an organization funded by external resources, evaluations are necessary to assess the program’s progress and impact; results from evaluations will be used to report back to financial contributors. This evaluation seeks to assess the effectiveness and relevance of the IAS—USA’s live course CME program.
Methods: Several indicators were chosen in order to answer the following questions: (1) is the program reaching the desired target audience? (2) is the content of the courses relevant to that audience? (3) do the live courses contain quality content; (4) are the courses effective at disseminating said content? (5) are the participants retaining the information? and finally, (6) is the information sparking change in clinical practice? Data were gathered via knowledge assessments given on-site and online in addition to evaluations and outcomes surveys distributed via SurveyMonkey, an online survey tool.
Results: This study found that 95.5% of participants were medical doctors and other medical practitioners. Next, over 94% of the audience rated the overall quality of the courses and the relevance/value of the courses to clinical practice as either “excellent” or “good”. The courses proved to be effective at teaching relevant information with a statistically significant improvement in knowledge assessment scores. Additionally, all participants reported some level of information retention after 30 days with about 55% of individuals reporting a retention level of “very well”. Finally, 25% of the audience who responded to the outcomes survey indicated that they changed their clinical practice; this percentage could be an underestimate considering that only 152 participants responded to the outcomes survey while 923 responded to the evaluation. 
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The International Antiviral Society—USA (IAS—USA) is a non-profit organization whose mission is to connect clinical research with clinical practice in an effort to improve the treatment of individuals living with Human Immunodeficiency Virus (HIV) and other comorbidities. The continuing medical education (CME) program provided by the IAS—USA is setup to offer various avenues through which HIV physicians, practitioners, and other health workers can earn CME credit while also obtaining the most up-to-date information on HIV prevention and treatment. 
Practicing HIV physicians and other health workers are required by states to earn a set amount of CME credit annually (CMEweb, 2016). In California, 50 CME credits are required for MDs every two years while DOs are required to earn 150 CME credits over three years (MBC, 2016). Because of this, many HIV practitioners look to the IAS—USA for CME credit knowing that they will get the most recent news and updates on HIV research. 
1.1	HIV and necessity of Cme
HIV is a sexually transmitted virus that causes damage to its host’s immune system. While recent years have seen significant progress in the fight against HIV infection, the prevalence of the disease in the global population remains a significant public health issue. Since its discovery, HIV has claimed the lives of 35 million people globally (WHO, 2016). Over the last 15 years, HIV incidence has decreased by 35% and subsequent death has been reduced by 28%; as a result, 7.8 million lives have been saved (WHO, 2016). Due to advances in medicine, HIV seropositive individuals are able to enjoy longer lives; as a result, there is an ever-growing population of people living with HIV. 
CME is a necessary program which enables all practitioners to keep themselves apprised on the continuous advances made in medicine and science in order to deliver quality care to their patients. It is the primary means by which current health workers gain the most up-to-date information on subjects that will allow them to treat patients with the utmost competency (ACCME, 2016b). Because of this, each state has its own requirements for an annual compulsory amount of CME credits necessary for a practitioner to continue practicing medicine within state borders (CMEweb, 2016). This system of requirements allows the IAS—USA to provide HIV practitioners with quality information from notable peer-reviewed research. 
1.2	IAS—USA
The IAS—USA is a non-profit organization based in San Francisco, CA that aims to bridge the gap between research and clinical practice for HIV practitioners by effectively disseminating information from researchers to physicians, pharmacists, nurses, and other health workers who treat HIV positive individuals (IAS—USA, 2016a).  In recent years, the organization has expanded its focus to include information for treatment and care of Hepatitis C Virus (HCV) positive patients who may be co-infected with HIV (IAS—USA, 2016a). The IAS—USA achieves its goals through several activities that effectively impart new information regarding treatment and care of HIV and HCV positive patients while providing CME credits for said participants (IAS—USA, 2016a). 
	The IAS—USA also acts as the secretariat for the Conference on Retroviruses and Opportunistic Infections (CROI) (IAS—USA, 2016a). CROI is a four day annual conference that focuses on HIV/AIDS and other related opportunistic infections and draws scientists, physicians, and leaders in the field from all over the world (CROI, 2016). As such, it acts as a worldwide conduit for information exchange between leaders in the field of HIV research and HIV practitioners who are actively practicing medicine. Through its organization of CROI in conjunction with its CME program, the IAS—USA is able to further its progress towards its goal to improve the “treatment, care, and quality of life for people with HIV […]” by bridging research to clinical care (IAS—USA, 2016a). 
	The IAS—USA’s CME program is accredited by the Accreditation Council for Continuing Medical Education (ACCME) (IAS—USA, 2016a). The ACCME aims to identify, develop, and promote a certain set of standards in order to maintain quality CME within the US (ACCME, 2016a). 
1.2.1	CME Program Activities
The International Antiviral Society—USA (IAS—USA) provides several avenues though which CME credit can be earned. CME activities range in form and learning styles; these activities include web-based learning modules, printed publications, and live courses complete with knowledge assessments (IAS—USA, 2016c). The web-based activities consist of Live Webinars and Cases on the Web (IAS—USA, 2016b).  Live webinars are conducted by respected leaders in the field of HIV who present relevant information on each webinar topic. For these sessions, the physician/researcher partners with IAS—USA staff to create a webinar session during which participants can login to the IAS—USA website and view and listen to the presentation in real time while asking and answering questions live. Participation in the live session entitles each participant to CME credit. Cases on the Web (COW) is another web-based activity in which practitioners are given the opportunity to earn CME credit on their own schedules. In this format, each learning activity is case-driven; that is, practitioners are presented with scenarios from which they will learn how to treat and care for patients. Two levels of cases are available: basic, for those who are new to the field; and advanced, for those who are actively practicing or have extensive knowledge in viral disease management.  Each case is published on the IAS—USA website and posted for as long as the information is relevant. The journal, Topics in Antiviral Medicine™, serves as the printed form of publications from which participants are also able to earn CME credit. The journal consists of articles relevant to practitioners and health workers who care for patients with HIV or other viral infections; it is intended to be a resource (IAS—USA, 2016e). 
Finally, the IAS—USA provides live courses led by leaders in the fields of HIV and HCV that focus on yearly learning objectives. Live courses are held across the continental US in major cities that have been identified as HIV hotspots; courses are provided for HIV and HCV separately (IAS—USA, 2016d). These courses are organized as a series of talks or presentations given by leading researchers and physicians in their respective fields. IAS—USA in conjunction with specialized committees, boards, and panels identify knowledge gaps on which to focus each year’s learning objectives.  Core learning objectives are addressed in all courses across the nation while flexible objectives are usually specific to each area’s needs. 
1.2.2	Necessity for Evaluation of CME Program
The IAS—USA continually seeks to evaluate the performance of their programs in an effort to improve their CME activities, identify knowledge gaps that require exploration, and to measure the impact of their program on clinical practice and treatment of HIV seropositive patients. Results from said evaluations are reported to the various companies that provide financial support for the IAS—USA CME program. 
This evaluation focuses on the live course component of the IAS—USA CME program and seeks to assess several indicators: (1) the composition of the audience; (2) the relevance of the learning objectives and content to practitioners; (3) the quality of the courses; (4) the teaching effectiveness of the courses; (5) how well the information was retained by the participants; and (6) whether or not changes are being made to clinical practice based on information obtained from the live courses. Ultimately, this evaluation seeks to answer the following questions: (1) is the program reaching the desired target audience? (2) is the content of the courses relevant to that audience? (3) do the live courses contain quality content? (4) are the courses effective at disseminating said content? (5) are the participants retaining the information? and finally, (6) is the information sparking change in clinical practice? The IAS—USA is seeking answers to these questions in order to improve their yearly CME program and to provide current and future funders, such as Gilead; Bristol-Myers Squibb; Mylan; and Merck & Co, with evidence on the efficacy of the program. 
2.0 	Methods
During the Spring of 2016, the IAS—USA held six full-day HIV courses in six US cities considered to be HIV hotspots: New York; Atlanta; Washington, D.C.; Los Angeles, San Francisco; and Chicago. All live course participants were asked to complete an on-site pre-course knowledge assessment in addition to a post-course survey via an online survey tool called SurveyMonkey.  The knowledge assessment component of the evaluation plan is unique to the organization’s live course program; and all knowledge assessments are unique to each HIV course. Participants who arrive with ample time prior to the start of the course are asked to complete a pre-course knowledge assessment that is then collected before the course begins for the day. Following each daily course, participants are prompted to fill out a detailed evaluation of said course in order to access their CME credit (IASUSA website, see assign 3, citation 1). Included within the evaluation is the same pre-course assessment now given as a post-test; participants can complete the evaluation and post-test up to 30 days following the conclusion of the attended course. The collective pre-test and post-test scores will be compared to assess the amount of improvement in regard to audience knowledge following the course, the efficacy of the course, and its ability to impart the necessary information on the key learning objectives. The pre-test is also used to assess the accuracy of the prior year’s knowledge gap identification. The expectation is that the pre-course scores will be low, confirming that the IAS—USA has identified the proper areas to be addressed during the course. 
	There are limitations to this form of measurement: scores are not matched as they are submitted anonymously, and the amount of pre-course assessments collected is generally much smaller than the amount of post-course survey/post-test results received. Because of this, Hedges
 g effect size analysis was used to account for differing sample sizes between pre- and post- results. Common Language Effect Size (CLES) was used to interpret the effect size results (Coe, 2002), and STATA was used to perform t-tests on knowledge assessment scores.
As aforementioned, participants are required to complete a post-course evaluation in order to claim CME credit for the course. The evaluation addresses indicators such as relevance of learning objectives to the intended audience; retention of information; intention to change clinical practice; and course quality ratings. Data from all course evaluations will be used to assess the above indicators. 
Finally, thirty days post-course, the participants are asked to complete an outcomes survey, also via SurveyMonkey, during which they are asked to rate and report on a couple indicators; this survey is much shorter in length and remains open for thirty days. The outcomes survey measures participants’ level of retention of information and asks whether there was actual change in their clinical practice.  
The intention to change clinical practice and actual change in clinical practice are very important measures for the IAS—USA. Because of this, data to answer these questions are open-ended. During the evaluation survey, participants are asked to state whether or not they intend to change their clinical practice. If not, they are asked why. If intention to change is reported, they are asked to list three changes they intend to make. These are subsequently compiled into categories/areas within which the changes would be implemented. During the outcome survey, participants are asked again to list the changes they intended to make only if they made them and/or barriers to change if the changes were not made. This indicator is very important as it speaks directly to the impact of their program: connecting clinical research to clinical practice and improving care for HIV patients. 
	Limitations for all of these data collection methods include response bias.  Participants are asked to rate their own level of information retention and report their changes to clinical practice; much of the information reported is based on the assumption that the participants remain fully open and honest with regard to their responses.  Attrition is also a large issue as many more people complete the post-course evaluation than both the pre-course knowledge assessments and the outcome surveys.
3.0 	Results and Discussion
3.1	Knowledge assessments
3.1.1	Knowledge Gap Assessment
Knowledge assessments for the HIV courses are unique to each individual course, each varying in number of questions and question content. As such, individual courses were not initially compared with one another; rather, pre- and post-course assessment results were analyzed by course and score averages across courses were subsequently obtained. First, pre-course knowledge assessments were examined to assess the identification of knowledge gaps such as information on pre-exposure prophylaxis (PrEP), post-exposure prophylaxis (PEP), and coinfection with HCV or other opportunistic infections. Questions resulting in a pre-assessment score higher than 50% indicate a need for question reassessment as the majority of the target audience can demonstrate an understanding of the questions topic. Three out of the 6 cities yielded pre-course assessment scores that indicated proper identification of knowledge gaps. In Atlanta, 7 out of 8 questions resulted in scores less than 22.14%. Eight out of 10 questions from the San Francisco pre-course assessment had scores lower than 46.3%, and 5 out of 8 questions scored lower than 43.6% in Chicago. Conversely, in New York, 4 out of 9 questions resulted with an average pre-course assessment score greater than 50%. The Washington, D.C. pre-course assessment yielded 5 out of 9 questions with scores higher than 50%, and 4 out of 7 questions from the Los Angeles pre-course assessment resulted in scores equal to or greater than 50%. These results indicate a possible need for question reassessment and further assessment of knowledge gap identification in New York, Washington, D.C., and Los Angeles. 
3.1.2	Teaching Effectiveness
The main purpose of the knowledge assessments is to measure the teaching effectiveness of each course and to answer the question: are the live courses effective at disseminating the necessary information? Improvement of knowledge assessment scores was observed in every course (Fig. 1). After comparison of pre-course and post-course assessments, an average improvement of 17.85% was observed across all courses with a low of 11.76% seen in Los Angeles and a high of 23.83% observed in San Francisco (Fig. 2). 
Hedges g effect size was calculated for each individual course based on the number of participants (Table 1). An overall effect size of 0.777 was observed across all courses. In CLES, this equates to a probability that approximately 70% of people who have attended the course will improve their knowledge assessment score. The lowest effect size, 0.545, was seen at the Los Angeles HIV course while the highest effect size, 1.365, was observed in San Francisco; at these courses, 65% and 85% of participants were expected to improve their knowledge assessment scores respectively. 
A t-test with unequal variance was done on the average increase of knowledge assessment scores. Results indicate that there is a significant difference between pre-course assessment and post-course assessment scores with a p-value less than 0.0001 at a significance level of 0.05 (Table 2). Additionally, a paired t-test performed on pre and post scores from every question; this also resulted in a significant difference with a p-value less than 0.0001 at significance level 0.05 (Table 2). Results from these analyses indicate that the courses are indeed effective at disseminating the proper information and addressing the knowledge gaps in these target cities albeit in some cities more effectively than others.











Table 2. Statistical Tests
Statistical Test	Variables tested	p-value
t-test with unequal variance 	Average assessment scores	<0.0001
Paired t-test	Pre and post scores over all questions	<0.0001


Figure 1. Comparison of pre-activity and post-activity knowledge assessment scores.


Figure 2. Percent Increase in Knowledge Assessment Scores
3.2	post-activity evaluations
3.2.1	Target Audience
IAS—USA aims to disseminate information to HIV practitioners. As such, the target audience predominantly consists of doctors; more specifically, individuals holding degrees and positions such as medical doctor (MD), Doctor of Osteopathic Medicine (DO), Physician’s Assistant (PA), registered nurse (RN), nurse practitioner (NP), Doctor of Pharmacy (PharmD), and registered pharmacist (RPh).  Each evaluation asks participants to identify their positions based on the aforementioned categories. Across all courses, the IAS—USA reached 923 people who claimed CME credit, 49.6% of whom hold an MD while 45.9% represent the other positions previously mentioned, thus proving that the participant demographic of their live courses is representative of their intended target audience. 

Figure 3. Participant demographic data based on degrees and/or positions held.
3.2.2	Learning Objective Relevance
As previously stated, IAS—USA works with panels, committees, and boards in order to identify each year’s core learning objectives; flexible objectives are determined similarly with input from the previous year’s audience via the post-activity evaluations. In order to assess the relevance of the course’s learning objectives, participants are asked to rate the course on its value to their practice. Average reports from all courses yielded highly positive results: 94.63% of the national audience rated the courses either “excellent” or “good”. Of this percentage, 73.38% rated the courses as “excellent”.
3.2.3	Course Quality




At the heart of every educational program is the intention that what is being taught will be retained. Knowledge retention is a key factor when assessing the efficacy of an educational program. IAS—USA is very aware that their goals cannot be met if their audience does not retain and utilize the information disseminated via their live courses. Because of this, a question addressing the degree to which participants remember live course information is included in the outcomes survey that is distributed to participants 30 days post-course. Collective analysis of all outcomes surveys found that 54.79% of the national audience rated their degree of retention as “very well” while 45.21% rated their degree of retention as “somewhat”; one reported their degree of retention as “not at all”. 
3.3.2	Changes to Clinical Practice?
One of the main impact goals of the IAS—USA is to improve the treatment and care of individuals who are living with HIV.  A large part of their evaluation process delves into reports of changes in clinical practice: are practitioners changing the way they treat and care for their patients based on novel information obtained from IAS—USA courses? To measure this, participants were asked to report any plans to change their clinical practice. The collective data report that 51.81% of the national audience intended to change their clinical practice while 45.23% reported no intent to change because the information obtained during the course confirmed their current practice. The remaining 3% reported no intent to change based on the fact that they are not currently practicing medicine. 
The outcomes survey addresses actual changes in clinical practice. Participants are asked to identify intended changes that were made as well as any additional changes that were made in the process; these are open-ended questions during which participants are asked to detail their changes and categorize them by area within their practice (e.g., antiretroviral drugs, PrEP, administration, etc.). Collective analysis of the outcomes surveys reported that an average of 25% of practitioners followed through on their intention to change their clinical practice. There is a lot of attrition between the evaluations and outcomes survey; as a result, figures gleaned from analysis of the outcomes surveys may be much lower than actual values. 
4.0 	conclusion
This evaluation set out to answer several questions: (1) is the program reaching the desired target audience? (2) is the content of the courses relevant to that audience? (3) do the live courses contain quality content; (4) are the courses effective at disseminating said content? (5) are the participants retaining the information? and finally, (6) is the information sparking change in clinical practice? Overall, results were highly positive.
First, the program is reaching its desired target audience. The majority of participants are medical doctors and other medical practitioners. Second, a large majority, over 94%, of the audience rated the overall quality of the courses and the relevance/value of the courses to clinical practice as either “excellent” or “good” with the majority in the “excellent” camp. Third, the courses proved to be effective at teaching relevant information with a statistically significant improvement in knowledge assessment scores. Fourth, all participants reported some level of information retention after 30 days with about 55% of individuals reporting a retention level of “very well”. Finally, about 25%, an underestimate, of the audience who responded to the outcomes survey indicated that they changed their clinical practice.  Through analysis of the knowledge assessments, evaluations, and outcomes surveys it can be concluded that the live course component of the IAS—USA CME program is effective and helps the organization to achieve its goals to improve clinical care for individuals living with HIV.
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